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ABSTRACT
INTRODUCTION: Dysphagia is a very frequent feeding difficulty in cerebral palsy. Despite the relevance of its early detection, specific 
exams are rarely performed, and there is no validated and adapted tool to assess dysphagia in the Portuguese population with 
cerebral palsy. 
OBJECTIVES: Our aim was to study the psychometric characteristics of the Eating Assessment Tool (EAT-10) in a sample of Portuguese 
individuals with cerebral palsy adapting it to be used in cerebral palsy patients. 
METHODOLOGY: The scale was applied to a convenience sample of 75 participants (aged 11 to 61 years) with clinical diagnosis of 
cerebral palsy and to a control group with the same number of participants. The psychometric properties (internal consistency and 
factor analysis) of the scale were assessed in the group with cerebral palsy. 
RESULTS: Both the internal consistency and the factor analysis suggested the exclusion of one of the items. The final version of the 
scale (EAT-9) presented an adequate internal consistency (Cronbach's alpha = 0.749) and a unifactorial structure, with the latent 
factor explaining 37.2% of the total variance. Participants with cerebral palsy scored higher on the EAT-9 than the control group (p 
< 0.001), and 28.0% (n = 21) of the participants had a score on the EAT-9 indicative of anomaly in swallowing, while in the control 
group only one participant (1.3%) presented such a score. 
CONCLUSIONS: The EAT-9 is an adequate tool for screening dysphagia among Portuguese individuals with cerebral palsy aged 
between 11 and 61 years.
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RESUMO
INTRODUÇÃO: A disfagia é uma dificuldade alimentar muito frequente na paralisia cerebral. Apesar da relevância da sua deteção 
precoce, raramente são realizados exames específicos, e não existe uma ferramenta validada e adaptada para avaliar a disfagia 
na população portuguesa com paralisia cerebral. 
OBJETIVOS: O nosso objetivo foi estudar as características psicométricas da Eating Assessment Tool (EAT-10) numa amostra de 
indivíduos portugueses com paralisia cerebral e adaptá-la para uso em pessoas com paralisia cerebral.
METODOLOGIA: A escala foi aplicada a uma amostra de conveniência de 75 participantes (idades entre 11 e 61 anos) com diagnóstico 
clínico de paralisia cerebral e a um grupo de controlo com igual número de participantes. As propriedades psicométricas (consistência 
interna e análise factorial) da escala foram avaliadas no grupo com paralisia cerebral.
RESULTADOS: Tanto a consistência interna quanto a análise factorial sugeriram a exclusão de um dos itens. A versão final da escala 
(EAT-9) apresentou boa consistência interna (alfa de Cronbach = 0,749) e uma estrutura unifatorial, com o fator latente a explicar 
37,2% da variância total. Os participantes com paralisia cerebral obtiveram pontuações mais elevadas na EAT-9 do que o grupo 
de controlo (p < 0,001), e 28,0% (n = 21) tinham uma pontuação indicadora de anomalias no processo de deglutição, enquanto 
apenas um dos controlos apresentava tal pontuação. 
CONCLUSÕES: A EAT-9 é um instrumento adequado para o rastreio de disfagia em indivíduos portugueses com paralisia cerebral 
com idades entre os 11 e os 61 anos.
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INTRODUCTION
Cerebral palsy (CP) is the most common cause of physical impairment 
among children (1). It can be defined as a group of permanent and 
unalterable disorders of movement and posture due to non-progressive 
disturbances during the development of the central nervous system 
(CNS). These problems are accompanied by disturbances of 
sensation, perception, cognition, behavior and communication, as 
well as epilepsy and other secondary musculoskeletal problems (2). 
CP occurs in about 2 to 3 per 1000 live births (1) and its risk is higher 
among males (3). CP has a multifactorial etiology, and its risk factors 
are grouped into prenatal (responsible for most CP cases), perinatal 
and postnatal (4, 5).
Feeding difficulties are very common in CP, and their severity is related 
to the magnitude of brain injury (6, 7). Dysphagia, which refers to the 
difficulty in swallowing a liquid [oropharyngeal dysphagia (OPD)] or solid 
bolus (esophageal dysphagia) on the normal course from the mouth to 
the stomach (8), is one of the most frequent in CP. It is due to an injury 
in the area of the brain responsible for controlling the muscles in the 
oropharynx and esophagus and whose coordination is fundamental 
in the normal process of swallowing (6). OPD is the most common 
type of dysphagia in CP (6): it affects about 43% of children with 
CP (9), and both its prevalence and severity increase with age (10). 
Its clinical manifestations are very diverse, ranging from coughing to 
nasal regurgitation and alterations of voice quality, among others (11). 
In addition to the increased time to finish meals, associated stress and 
dehydration, individuals have an increased risk of food aspiration, which 
can lead to recurrent pulmonary infections, pneumonia and, in more 
severe cases, malnutrition and even death (6).
An early detection of dysphagia is important, given the severity of its 
consequences on the health and quality of life of individuals. The initial 
evaluation of on OPD consists on anamnesis and physical examination, 
which may be complemented with further exams such as endoscopy 
or videofluoroscopy (12, 13). Despite videofluoroscopy is considered 
the reference method in the diagnosis of dysphagia (13-15) it requires 
trained personnel, specific equipment, among other conditions, and 
therefore is difficult to be used in all individuals (16), which may lead to 
underdiagnosis, especially in early stages.
Some scales based on signs and symptoms of dysphagia may be useful 
for screening this condition; however, they need to be adjusted and 
validated prior to their use in a specific population or group (12). The 
Eating Assessment Tool (EAT-10) is an example of such a scale and 
has several advantages: it was developed with the purpose of being an 
easy-to-use tool, quickly administered and able to assess the severity of 
symptoms, quality of life and treatment efficacy, regardless of the type of 
dysphagia (17, 18). In addition, this tool is also useful to assess clinical 
responses to treatment (17, 18).
The EAT-10 is composed by ten items, which comprise emotional (three 
items) physical (four items) and functional characteristics (three items) 
(18). For each item, the degree of difficulty in swallowing is measured 
in a scale ranging from 0 (“no problem”) to 4 (“severe problem”). 
The total score is obtained by the sum of the scores of all items and 
can vary between 0 and 40. A total score equal to or higher than 3 
indicates an anomaly in swallowing (17). Both the original (17) and the 
Portuguese (19) version of the EAT-10 present good psychometric 
properties. However, for the Portuguese version these were studied 
only for patients aged 40 years or above and mostly with dysphagia 
following stoke or dementia (19). Moreover, we are not aware that this 
or other scale is validated and adapted for the evaluation of dysphagia 
in the Portuguese population with CP.
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OBJECTIVES
This research aims to study the psychometric characteristics of the 
EAT-10 in a sample of Portuguese individuals with CP aged between 
11 and 61 years and, based on this, to adapt this tool to be used in 
CP patients.

METHODOLOGY
Ethical Procedures
The study was carried out in accordance with all ethical requirements 
stated by the Helsinki Declaration and by applicable legislation, and 
was approved by the Direction of the Associação do Porto de Paralisia 
Cerebral, which is responsible for the ethical evaluation of reseach 
studies carried out in the Centro de Reabilitação da Associação do Porto 
de Paralisia Cerebral (CRAPPC). Potential participants were informed of 
the study’s main aims and procedures, and any doubts were clarified, 
after which written informed consent was obtained from the participant 
or their legal representative.

Study Design and Sample
This cross-sectional study used a convenience sample of 75 users of 
the CRAPPC aged between 11 and 61 years (10.7% aged from 11 to 
17 years), considering as inclusion criteria having a clinical diagnosis of 
CP. In order to compare the results with a group with no increased risk 
of dysphagia, a control group was used, consisting of 75 caregivers of 
users and collaborators of the CRAPPC aged between 15 and 70 years; 
following the procedure used in the original scale’s validation study, the 
inclusion criteria for this group was the absence of past medical history of 
voice, swallowing, reflux, airway, neurologic, rheumatologic, hematologic 
or neoplastic disorders (17). The presence of any condition that could 
influence the ability to answer the scale or free and informed participation 
was considered as exclusion criteria for both groups. There were no 
refusals to participate or missing data in any of the groups.

Data Collection
Data collection took place from April to June 2017. All participants 
were approached in the facilities of the CRAPPC. The questionnaire 
was self-administred in a written format, unless in cases when there 
were difficulties in writing, and included information on sex, age, if the 
participant had ever performed tests to assess swallowing, and the 
Portuguese version of the EAT-10 (19).

Statistical Analysis
Statistical analysis was performed with IBM® SPSS® Statistics, version 
24.0 for Windows®. Descriptive statistics consisted on absolute (n) 
and relative (%) frequencies, or means and standard deviations (SD). 
Normality of cardinal variables was assessed using skewness and 
kurtosis. The internal consistency of the scale was measured using 
Cronbach´s alpha coefficient. The scale was submitted to factor 
analysis by principal component extraction method (without rotation). 
The factor analysis models were validated using the Kaiser-Meyer-Olkin 
(KMO) sampling adequacy measure and Bartlett’s test. The scree plot 
method (20) was used to determine the number of components to be 
retained. Both internal consistency and factor analysis were performed 
only in the group with CP. Fisher's exact test was used to compare 
proportions (sex and percentage of participants scoring 0 on the scale) 
between groups. Student’s t-test was used to compare mean age and 
Mann-Whitney’s test to compare mean ranks of the scale’s total score 
between groups. The null hypothesis was rejected when the level of 
critical significance for its rejection (p) was below 0.05.
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RESULTS
The proportion of males did not significantly differ between groups (CP: 
n = 45, 60.0%; control: n = 42, 56.0%; p = 0.741). Participants with CP 
were significantly younger than those in the control group (mean age 
= 30 years, SD = 10 vs. 36 years, SD = 13; p = 0.004). All participants 
from both groups reported never having done any evaluation of their 
swallowing process. The answer “no problem” was the most prevalent 
for all items in both groups. Among participants with CP this proportion 
varied from 77.3% (item 9) to 98.7% (item 7). As for the control group, 
scores different from 0 were found only for items 1 (1.3%), 5 (5.3%), 9 
(2.7%) and 10 (1.3%).

Internal Consistency and Factor analysis
Table 1 shows the results of the internal consistency analysis. As item 1 
presented a negative and very weak (|r| < 0.2) item-total correlation (25) we 
opted to exclude it, thus reducing the scale to nine items. The Cronbach's 
alpha (α = 0.749) reveals that the EAT-9 (version of the EAT-10 after the 
removal of item 1) has an adequate internal consistency.

Table 2 presents the results of the factor analysis. Both the KMO and the 
Bartlett’s test indicate a good adequacy of the models. Despite the fact 
that the factor analysis generated three components with eigenvalues 
higher than 1, the scree plot analysis clearly suggested a unifactorial 
solution, with the latent factor explaining 37.2% of the total variance. In 
line with the results from the internal consistency analysis, the correlation 
of item 1 with this factor supports its exclusion.

Comparison Between Groups
Participants with CP scored higher on the EAT-9 than the control group 
(p <0.001). In the control group, 92.0% (n = 69) of the participants 
obtained a total of 0 on the scale, while in the group with CP this 
proportion was of 53.3% (n = 40). The maximum values obtained were 
of 5 in the control group, and 19 in the group with CP. In the group 
with CP, 28.0% (n = 21) of the participants had a score on the EAT-9 
indicative of anomaly in swallowing (i.e., equal to or higher than 3, as 
in the original version), while in the control group only one participant 
(1.3%) presented such a score.

Internal consistency analysis of the Eating Assessment Tool

Table 1

EAT-10
(ALL ITEMS)

EAT-9
(WITHOUT ITEM 1)

ITEMS CORRECTED
ITEM-TOTAL

CORRELATION

CRONBACH’S
ALPHA IF ITEM

IS DELETED

CORRECTED
ITEM-TOTAL

CORRELATION

CRONBACH’S
ALPHA IF ITEM

IS DELETED
ORIGINAL VERSION

[21]
PORTUGUESE VERSION

[23]

1 My swallowing problem has caused me 
to lose weight

O meu problema a engolir fez-me 
perder peso -0.072 0.749 - - - - - -

2 My swallowing problem interferes with 
my ability to go out for meals

O meu problema a engolir limita a minha 
capacidade para ir comer fora de casa 0.201 0.722 0.204 0.753

3 Swallowing liquids takes extra effort Engolir líquidos exige mais esforço 0.554 0.669 0.561 0.703

4 Swallowing solids takes extra effort Engolir alimentos sólidos exige mais 
esforço 0.666 0.640 0.674 0.676

5 Swallowing pills takes extra effort Engolir comprimidos exige mais esforço 0.405 0.709 0.416 0.744

6 Swallowing is painful Dói-me a engolir 0.429 0.705 0.433 0.736

7 The pleasure of eating is affected by my 
swallowing

Engolir afeta o prazer que tenho em 
comer 0.422 0.699 0.424 0.731

8 When I swallow food sticks in my throat Quando engulo, a comida prende-se 
à garganta 0.263 0.720 0.270 0.752

9 I cough when I eat Tusso quando como 0.584 0.658 0.589 0.694

10 Swallowing is stressful Engolir preocupa-me, deixa-me nervoso(a) 0.434 0.692 0.438 0.725

Cronbach’s alpha coeficient 0.721 0.749

Principal components analysis of the Eating Assessment Tool

Table 2

EAT-10
(ALL ITEMS)

EAT-9
(WITHOUT ITEM 1)

KAISER-MEYER-OLKIN 0.627 0.626

BARTLETT’S TEST (P) < 0.001 < 0.001

COMPONENT C1 C2 C3 C1 C2 C3

EIGENVALUE 3.355 1.666 1.125 3.350 1.661 1.124

TOTAL VARIANCE EXPLAINED (%) 33.5 16.7 11.3 37.2 18.5 12.5

C
or

re
la

tio
n 

w
ith

pr
in

ci
pa

l c
om

po
ne

nt

Item 1 -0.085 -0.117 0.096 - - - - - - - - -

Item 2 0.208 0.556 0.496 0.207 0.560 0.492

Item 3 0.733 -0.025 -0.018 0.733 -0.022 -0.019

Item 4 0.780 0.238 0.098 0.780 0.243 0.093

Item 5 0.447 0.606 -0.341 0.445 0.608 -0.347

Item 6 0.659 -0.220 0.525 0.660 -0.217 0.528

Item 7 0.717 -0.490 0.301 0.718 -0.487 0.304

Item 8 0.275 0.696 0.063 0.273 0.698 0.057

Item 9 0.713 -0.012 -0.506 0.713 -0.009 -0.511

Item 10 0.653 -0.384 -0.343 0.654 -0.383 -0.342
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DISCUSSION OF RESULTS
This study investigated the psychometric characteristics of the EAT-10 
among Portuguese individuals aged 11 to 61 years old with CP diagnosis, 
and resulted in an adapted version for use in this population (EAT-9). 
Despite the fact that the analysis led to the exclusion of one of the items 
that constituted the original scale, the EAT-9, adapted version for the 
Portuguese population with CP, maintained a unifatorial structure. As 
described in previous studies, this scale was easily and rapidly answered 
(about 2 minutes) and its total score was easily calculated (12, 16, 17). 
Overall, the EAT-9 showed adequate psychometric properties for the 
Portuguese population with CP.
The results of translation and/or validation studies of the EAT-10 in several 
countries showed a good internal consistency of the scale (α > 0.8) (17-
19, 22-25). In the current study, despite the Cronbach's alpha value for 
the EAT-9 version (α = 0.749) was lower that those reported in previous 
studies, it still reveals an adequate internal consistency of the scale. As 
mentioned, other translation and validation studies of the EAT-10 were 
previously carried out in Portuguese samples. In one of these studies, 
developed among individuals with dysphagia due mostly to stroke, the 
Cronbach's alpha was 0.75 (12), a very similar value to that obtained 
in our study.
The validation study of the EAT-10 for the Portuguese population (from 
which the EAT-10 version used in this research was obtained) was 
developed in a sample of 315 participants with symptoms of dysphagia 
(most of them caused by stroke and head and neck cancer) and 
205 controls (19). The Cronbach's alpha reported in that study was 
very high (α = 0.95) and no item was excluded. This may indicate 
the usefulness of studying the psychometric characteristics of this 
scale in subgroups of the population with specific conditions that may 
predispose individuals to a higher risk of some dysphagia symptoms, 
such as the population with CP, independently of the existence of 
studies based on samples with a great variety of problems that can 
cause or trigger disturbances in swallowing. Moreover, this scale 
has been understudied among children and adolescents. Despite 
the existence of a pediatric version (which will be more suitable for 
younger age groups), while it is not available for individuals with CP 
the EAT-9 may provide an adequate way to minimize the lack of a 
more specific scale.
Weight loss is frequent in the population with CP, and may be due to 
difficulties in chewing, frequent vomiting, difficulties in swallowing, lack 
of oro-motor control, absence of sucking reflex (26), hypertonia with 
incorrect body posture or hypotonia, high energy expenditure due to 
a state of muscular tone (27), among others. Given this great diversity 
of causes, it is possible that swallowing problems are not perceived 
as responsible for weight loss, which may explain the results leading 
to the exclusion of item 1 (“My swallowing problem has caused me to 
lose weight”) from the scale. Despite the exclusion of one item from 
the original scale, we consider that, before further research is done, for 
both clinical and research purposes a total score equal to or higher than 
3 should continue to be used as indicating an anomaly in swallowing.
As expected, participants in the control group presented lower total 
scores in the EAT-9 than those with CP. While only one participant in 
the control group presented a total score equal to or higher than 3, 
in the CP group more than a quarter of the participants had score 
indicating anomalies in the swallowing process. These results are in 
line with the literature reporting a higher proportion of individuals with 
swallowing problems among the population with CP (9,28). Moreover, 
it is worth noticing that all participants reported never having performed 
any tests to assess their swallowing process, which may indicate an 
underdiagnosis of dysphagia among the population. This probable 

underdiagnosis reinforces the need to use screening tools to identify 
of individuals with symptoms of dysphagia, so that they are referred 
to more detailed evaluations and subsequent treatment, thus avoiding 
or reducing complications.
In Portugal few health units have specialized methods for confirming 
dysphagia, such as videofluoroscopy of swallowing (29). When it 
is not possible to perform such tests, tools such as the EAT-10 (or 
the EAT-9) can be a solution. When adapted and validated for use 
among specific populations, this scale may be used as a first-line 
screening tool in the detection of problems of swallowing, dysphagia 
or individuals predisposed to nutritional and pulmonar complications 
that need to be referred for a more exhaustive and accurate evaluation 
(1, 16, 30).
Although the EAT-9 can be used among the Portuguese population 
with CP, many individuals are not able to answer the scale, which 
is a limiting factor of this tool in the evaluation of the risk and/or 
presence of swallowing problems. Nevertheless, a pediatric version 
of the EAT-10, answered by caregivers, has already been developed, 
and showed adequate psychometric characteristics (31). Thus, the 
adaptation of this scale for Portuguese individuals with CP and their 
caregivers may be an alternative to overcome this problem.

Limitations and Strenghts
A potential limitation should be considered when interpreting the 
results. We found significant differences in age between the two 
groups. However, we consider that the magnitude of this difference was 
possibly not enough to have a major impact on the results comparing 
the two groups.
Besides the fact that, to our best knowledge, this is the first research 
adapting the EAT-10 to be used among Portuguese individuals with 
CP, other strengths should be highlighted. Compared with most studies 
within this population, the size of the sample used may be considered 
large. Moreover, the use of a control group made possible to compare 
individuals with CP and participants with no specific condition or 
pathology associated to dysphagia.

CONCLUSIONS
The EAT-9 (adapted version of the EAT-10) is an adequate tool for 
screening dysphagia among Portuguese individuals with cerebral palsy 
aged between 11 and 61 years.
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